Solid-state NMR spectroscopy and first-principles calculations: a powerful combination of tools for the investigation of polymorphism of indomethacin.
Two polymorphs of indomethacin were investigated by 1H MAS and CRAMPS, and 1H-13C CPMAS and HETCOR NMR techniques. The obtained spectra clearly elucidated the structural differences between the polymorphs, especially the different numbers of indomethacin molecules within the crystallographic asymmetric units and the different schemes of hydrogen bonding among the molecules. Known structure of indomethacin gamma was used in first-principles DFT/GIPAW calculations of 1H and 13C isotropic chemical shifts. Two packages, freely available Quantum Espresso and commercially available CASTEP, were employed. They both provided values that excellently agreed with the measured values, and thus allowed unambiguous assignment of 1H and 13C spectral lines.